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DETAILED ACTION 

* 

Priority 

1 . Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) 
or under 35 U.S.C. 120, 121, or 365(c) is acknowledged. 

Information Disclosure Statement 

2. The information disclosure statement submitted on 07/08/2004 has been 
considered and made of record by the examiner. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 23, 25, 26, 31, 35. and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Phillips et al. (hereafter, referred as Phillips) (US 5,859,878), in view 
of Park et al. (hereafter, referred as Park) (US 6,373,902). 

As to claim 23, Phillips discloses a digitally programmable transmit module 102 in 
a radio device (see Fig. 1) including an analog sub-module and a digital processing sub- 
module. Phillips further shows (see Fig. 1) that in the programmable common transmit 
module 102, the analog sub-module 108 and^the digital sub-module 110 are connected 
through a tune bus processor 117. Phillips also shows an antenna interface processor 
103 (interpreted as radio interface processor), which has been coupled to the serial tune 
bus processor 117 (through the analog sub-module). Phillips discloses all the subject 
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matters claimed in claim 23, except for a plurality of lookup tables which are indexed by 
data received from the analog radio module; wherein the data values retrieved from the 
plurality of lookup tables may be used to generate processed data for controlling the 
digital module. Park discloses a device for linearizing a transmitter in a digital radio 
communication system (See the abstract). Park further discloses a plurality of lookup 
tables (See Fig. 3, blocks 351 and 353, and column 6, lines 5-9), which are indexed (as 
the l-channel pre-distortion look-up table and Q-channel pre-distortlon lookup table) by 
data received from the analog radio module (See Fig. 3 and column 3, lines 50-57); 
wherein the serial bus processor receives data from the plurality of lookup tables (See 
Fig. 2, wherein the baseband filters receive the compensated value from the analog part 
of the transmitter), and uses data values retrieved from the lookup tables to generate 
processed data for controlling the digital module (See Fig. 2). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify Phillips as 
suggested by Park to compensate for the non-linearties of the analog signal (See the 
abstract) and as the result increase the performance of the transmitter. 

As to claim 25, Park further discloses that the lookup tables are programmed with 
data so as to compensate for one or more nonlinearities which may be present in the 
analog radio module (See column 5, last paragraph, i.e. the signal has been converted 
to analog before calculating the distortion (therefore the distortions are related to the 

♦ 

analog signal). 

As to claim 26, Park further discloses that the serial bus processor receives data 
from the plurality of lookup tables (See Fig. 2, wherein the baseband filters receive the 
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compensated value from the analog part of the transmitter), and uses data values 
retrieved from the lookup tables to generate processed data for controlling the digital 
module (See Fig. 2), 

As to claim 31 , Phillips further discloses a clock, coupled to the RIP, for 
determining the relative timing of external events, and also for controlling the analog 
radio module (See column 14, lines 35-49). 

As to claim 35, Park discloses that the nonlinearities include at least one of AGC 
(automatic gain control) line voltage as a function of gain, and power level control 
voltage as a function of power output (See Fig. 3, blocks 217 and 223, and column 6, 
lines 49-51), whereby the digital module need not be modified to work with the specific 
characteristics of a given analog radio module (i.e. the analog signal nonlinearities have 
been compensate before the transmission of signal to the digital module (see Figs. 5 
and 6). 

As to claim 36, Phillips discloses that the digital module is a time-division-duplex 
(see column 23, lines 8 and Fig. 1 for duplexing), user-equipment (See column 7, lines 
47-55), application-specific-integrated-circuit (ASIC) (see column 14, lines 50-67). 
4. Claims 1, 3. 4, 6, 10-12, 14, 15. 17. 21, 22. 24, 28. 29 rejected under 35 U.S.C. 
103(a) as being unpatentable over Phillips and Park, further in view of Fischer et al. 
(hereafter, referred as Fischer) (US 5,768,695). 

As to claims 1 and 12, Phillips discloses a digitally programmable transmit 
module 102 in a radio device, including an analog sub-module and a digital processing 
sub-module (see Fig, 1). Phillips further shows that in the programmable common 
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transmit module 102, the analog sub-module 108 and the digital sub-module 110 are 
connected through a tune bus processor 117. Phillips also shows an antenna interface 
processor 103 (interpreted as radio interface processor), which has been coupled to the 
serial tune bus processor 117 (through the analog sub-module). Phillips discloses all the 
subject matters claimed in claims 1 and 12, except that the radio interface processor 
includes at least one memory-mapped register. Phillips also does not disclose a plurality 
of lookup tables which are indexed by data received from the analog radio module, arid 
which are programmed with data so as to compensate for one or more nonlinearities 
which may be present in the analog radio module, but are not accounted for in the 
digital module; wherein the serial bus processor receives data from the plurality of 
lookup tables, and uses data values retrieved from the lookup tables to generate 
processed data for controlling the digital module. Park discloses a device for linearizing 
a transmitter in a digital radio communication system (See the abstract). Park further 
discloses a plurality of lookup tables (See Fig. 3. blocks 351 and 353. and column 6, 
lines 5-9) which are indexed (as the l-channel pre-distortion look-up table and Q- 
channel pre-distortion lookup table) by data received from the analog radio module (See 
Fig. 3 and column 3, lines 50-57), and which are programmed with data so as to 
compensate for one or more nonlinearities which may be present in the analog radio 
module (See column 5, last paragraph, i.e. the signal has been converted to analog 
before calculating the distortion; therefore the distortions are related to the analog 
signal); wherein the serial bus processor receives data from the plurality of lookup 
tables (See Fig. 2, wherein the baseband filters receive the compensated value from the 
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analog part of the transmitter), and uses data values retrieved from the lookup tables to 
generate processed data for controlling the digital module (See Fig. 2). It would have 
been obvious to one of ordinary skill in the art at the time of invention to modify Phillips 
as suggested by Park to compensate for the non-linearties of the analog signal (See the 
abstract) and increase the performance of the transmitter. Phillips and Park disclose all 
the limitations claimed in claims 1 and 12, except that the radio interface processor 
includes at least one memory-mapped register. Fischer, in the same field of endeavor, 
discloses an apparatus for providing a flexible interface for creating the necessary 
control signaling of a radio transmitter (see column 1, first paragraph). Fischer, further 
discloses a radio interface unit 402 (see Fig. 3), which includes a register set 406, which 
is coupled to the state machine 404 (See column 4, lines 27-39). Since the radio 
interface unit is a control device, which controls the elements that are connected to it, it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the Phillips' radio/antenna interface unit as suggested by Fischer to include the 
registers inside the radio interface device in order to save the control information of the 
other units. Fischer is silent in disclosing that the registers are memory-mapped 
registers, however since the memory-mapped registers have the fastest mechanism for 
data retrieval (e.g. as evidence by Santos et al.^), it would have been obvious to one of 
ordinary skill in the art at the time of invention to use these kind of registers instead of 
the registers used by Fischer for the reasons stated above. 



^ Santos et al. (US 5,933,158, see column 24, first paragraph) 
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As to claims 3, 14, and 28 Fischer further discloses that the radio interface unit 
402 includes a state machine equipped to access the registers (see Fig. 3). It would 
have been obvious to one of ordinary skill in the art at the time of invention to use a 
radio interface unit as suggested by Fischer including a state machine having access to 
the register sets to provide the appropriate signals to the other parts of the system (see 
column 5, lines 4-6). 

As to claims 4, 15, and 29, Fischer discloses that the radio interface 402 includes • 
a processor interface (the state machine 404 has been interpreted as processor 
interface) for accessing the register. It would have been obvious to one of ordinary skill 
in the art at the time of invention to use a radio interface unit as suggested by Fischer ^ 
including a state machine (or processor interface) having access to the register sets to 
provide the appropriate signals to the other parts of the system (see column 5, lines 4- 

6). 

As to claims 6 and 17, Phillips further discloses a clock, coupled to the RIP, for 
determining the relative timing of external events, and also for controlling the analog 
radio module (See column 14, lines 35-49). 

As to claims 10 and 21, Park discloses that the nonlinearities include at least one 
of AGC (automatic gain control) line voltage as a function of gain, and power level 

* 

control voltage as a function of power output (See Fig. 3, blocks 217 and 223, and 
column 6, lines 49-51). whereby the digital module need not be modified to work with 
the specific characteristics of a given analog radio module (i.e. the analog signal 
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nonlinearities have been compensate before the transmission of signal to the digital 

form) (see Figs. 5 and 6). 

As to claim 1 1 and 22, Phillips discloses that the digital module is a time-division- 
duplex (see column 23, lines 8 and Fig. 1 for duplexing), user-equipment (See column 
7, lines 47-55), application-specific-integrated-circuit (ASIC) (see column 14, lines 50- 
67). 

As to claim 24, Phillips and Park disclose all the limitations claimed in claim 23, 
except that the radio interface processor includes at least one memory-mapped 
register. Fischer, in the same field of endeavor, discloses an apparatus for providing a 
flexible interface for creating the necessary control signaling of a radio transmitter (see 
column 1, first paragraph). Fischer, further discloses a radio interface unit 402 (see Fig. 
3), which includes a register set 406, which is coupled to the state machine 404 (See 
column 4, lines 27-39). Since the radio interface unit is a control device, which controls 
the elements that are connected to it, it would have been obvious to one of ordinary 
skill in the art at the time of invention to modify the Phillips' radio/antenna interface unit 
as suggested by Fischer to include the registers inside the radio interface device in 
order to save the control information of the other units. Fischer is silent in disclosing 
that the registers are memory-mapped registers, however since the memory-mapped 
registers have the fastest mechanism for data retrieval (e.g. as evidence by Santos et 
al.), it would have been obvious to one of ordinary skill in the art at the time of invention 
to use these kind of registers instead of the registers used by Fischer for the reasons 
stated above. 
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Allowable Subject Matter 

5. Claims 2, 5, 7-9, 13, 16, 18-20, 27, 30, and 32-34 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Maiek whose telephone number is 571-272-8731. 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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